On 26 June 2003 (approximately 1030 local time) the Helios ultralight aircraft broke apart off the west coast of Kauai Island, Hawaii as it was climbing out of the Kauai wind shadow. Following the aircraft mishap, a study was carried out to understand the conditions on the day of the crash and to better characterize the wind in the lee of Kauai. As part of this effort, both aircraft measurements and numerical modelling studies were carried out. Measurements and models showed the trade wind flow was enhanced around the island creating a region of wind shear surrounding the leeside calm zone. This wind shear region was found to be vertically oriented along the south side but tilted northward with height along the northern side of the calm zone. Several other factors on the day of the crash were investigated including water vapour gradients, diurnal Island heating, and gravity waves but their possible influences on the crash could not be confirmed. While the numerical model captured the general
features of the Kauai leeside winds, the orientation of the calm zone was north of the observed one.
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Introduction
The remotely controlled Helios aircraft was an innovative ultralight Uninhabited Aerial Vehicle (UAV) flying wing (developed by AeroVironment, Inc.) designed for high-altitude, long-duration flight (see Fig. 1 ). The Helios aircraft had already flown to altitudes of 29.5 km setting a new world record for non-rocket flight. The propeller-driven aircraft used solar panels during the day and was being tested for hydrogen fuel cells for nighttime power. The Helios aircraft is a prototype and further information is available at http://www.dfrc.nasa.gov/Education/Educator/Workshops/Hawaii/index.html.
On 26 June 2003, the Helios aircraft broke apart at approximately 1036 local time during a flight based out of the U.S. Navy's Pacific Missile Range Facility on the Hawaiian island of Kauai. The cause of the mishap was ascribed to the inability to predict the aircraft's increased sensitivity to atmospheric turbulence following the first time addition of fuel cells (Noll et al. 2004) . In order to better understand the weather conditions during the Helios mishap a meteorological study was carried out as part of the NASA investigation. This involved numerical models, satellite image analysis, and several flights using light aircraft. Parts of these studies are reported here. While the Helios report uncovered deficiencies in the modelling of the Helios aircraft structure, the meteorological study found important weaknesses in current capabilities to provide information on turbulence fields.
The Kauai topography (see Fig. 2 ) consists of a mountain region located near the centre of the island with a maximum elevation of 1589 m. In the crosswind direction the mountains provide a 27.5, 18.5, and 6.5 km obstruction at 660, 1000, and 1380 m elevation. Rather than being a smooth cone-pyramid shaped obstruction, the Kauai mountains are a complex assortment of deep canyons, ravines and ridges that extend 
